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(57)Abstract: 

PROBLEM TO BE SOLVED: To form a conductive film 
on a seed layer or a barrier metal film in recesses by 
electroplating while avoiding causing filling failures. 
SOLUTION: After forming vias 108 and wiring trenches 
109 in an insulation film on a semiconductor substrate 
100, a second Ru barrier metal film 110 and a copper 
seed layer 1 1 1 are deposited in this order to the 
bottoms and the walls of the vias 108 and the trenches 
109. By electroplating, a copper plating film 1 12 is grown 
on the seed layer 1 11 to perfectly fill up the vias 108 
and the trenches 109. The seed layer 1 1 1 and the 
plating film 1 12 are integrated to form a wiring copper 
film 113, thereby forming vias 1 14 and second wirings 
1 1 5 from the copper film 1 1 3. 
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±{-^J?2 5 nm(DR UO2 flSrt* h 2 <D'< I) 7 J* 

2<7)^y T > */M^2 1 0 cO_h{-^i¥ 15 0 nm^fflg 

frhtezmi/— Ki2 1 1 ^i#«-r^ 0 rma 9, t* 
o«si^»2^y */ug£2 i o»tf«^- K12 

1 1 \Z£ <9&t>thZ> 0 

[0 0 5 5] ^ftlffi2 0 0^/N°7^gl^ 

K12 1 l ^^^i/^^f t vN - i:Hg@LTS2 0^ 

y/^/H2 1 ohiBHtt&ftSfcsJ:. ttarmsMW* 

0 &ffi&'rZ> R u 0 2 (itif&fcxte 3 5 11 Q • c m) {Itc 

ttT mnVkZ*; 0^k tt*V\ 
[0 0 5 6] *:<r>'&, m 2 ( c ) \z^-TX 0 Ic, m.M* 
y *) <H->— Kg 2 1 1 (DJi^mW- 5 0 0 n m<D 

0 9 0>-t*t-ett*35^»ca*6 J: 9t-/£g£-£3o A# 
MlCtfU ^«fls:Sffi 2 0 0^CuSO 4 RZfH 2 S 0 4 ^ 
«r^tfp< y*«U:»afUfc«, *3MM6K 2 o 0 

r*— /U2 0 8 0>ffiffi_b*?-e«fl*>— KI2 1 1 tc: «t «9M 

2^!i7^ */Mfll2 1 0 dS«;to;h,T^fcv*»&fcfc. 
!2^y7^^;H2 l 0j*s«fbKJ:oTaSSt££^ 

2 o sRvsmmm2o 9 ©*jx-pix«:»wc«*atp 

[0 0 5 7] gUd, ^Mffi2 0 0Sr^s'^E^P 3 
flfc^fcULfclfe, £PM 5/^12 1 2^*S*tt«:fifcfi£-a:3 
fc»lH«|^ y^rJK2 1 2{^^LTM1 (0H;fctflOO 

, ce««)«a«T-c2«Fiwa«) &*t*5 0 cttteio. 

0 2 (d) l:^fJ;5C fflV-KiaiU^^^ 
82 1 2 ids— fl:{tbTiai»ffl«IR2 l 3A«JBfiKS*t 
5o ft> 7«2 1 2^^LTBfl^cD||ft^^ : fT^ 

5ft*>9fc, *WfMHR2 0 0SrSlTT2 BRSttl 

[0 0 5 8] d2 (e) id^-Tct 9^. WlltfC 

MPg^Srffl^T, i2^ffi«2 0 9 2 y 

*/Hg£2 1 0Xtfffi*IUfl«@Bi2 1 3^iLt, IB 
iffi$@2 1 3^P)4^if7 2 1 4XVJB2(DEj»2 1 
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ESS 2 0 3 ^12^2 1 5 fcd«*»3FttS. 
[0 0 5 9] *<D'&, B^fcMnfcLT^Sa^ 
CX. m2 (a) - (e) I^Tflg ({§. U gl 2 

(a) fc^-t-iefco^Ttesgi ©vy 3ylftR2 0 
[0 0 6 0] «±KBl0JLfcJ:5K:, m2<Dnmmi&\z 

£Z>k, t7*-^2 0 8&tfIBg|ffifg2 0 9<DZti? 
*Ltf>fi»Xtf»ffifc:* Ru0 2 ra|«4£*rt-S 
70 &Jg&ft;i&j ^^^$2^<y7^^H2lO^ 

Ki2i u ^m^its Lfc&, s> ^ffij- 

cfc9«*>— K«2 1 1 JLfcffl* '7«2 1 2&\?7*— 
/U2 0 8&XfEmmm2 0 9<Z)^;ft,^ft,J&5^{;i^£5 
J: 5 ^:<E>&. KB 2 l 1 km* 

i2i 2 k&—mt\.izmmmmm2 1 3*^45^7 

2 1 4fti;ff 2 1 5S:»*t5. f 

7^-/U2 0 8X*iia^^2 0 9(DlSHi2^!l 
7^^/H2 1 0M«^KI2 1 1 *JWW£8tL;fc: 
»V-Kg2 1 1 ©J&^Uy^j&SJBV^ 
20 BLT»2©/^7^^/uR2 1 0l:RHi»^4i:t 

y^fttcj: 19 f7^-/U2 0 SXmmmm2 0 9^*5 
Jt5«^>— Kg 2 1 1 <D±X&%$2<Ds<l)7* */HJH2 
1 0(O±tc®> 5/3MK2 l 2Srffl?fiK-r5wi:dS"e#<5. 
-T^t>^>, t'7/t-/^2 0 8XttiBj»ffl» 2 0 9 

y^rJR2 1 2(OS*!)iA^^-v ? >'^fe^5 o 
[0 0 6 1 ] » % *20H16®««2:j3V^T. ^2^x<y 
*/Mg£2 1 0<DW3(sfi: LT, Ru0 2 «rffl^fc#, 

I r 0 2 (Jt»fit3 0/iQ-c mgS) , Ru?L 
<f£I r Sr'&tP'&A^Kjb*, YBCO (YBa 2 Cu 3 
Oy-x ) ^<Om&mmtm. XttLao.sS r 0 . 2 MnO 

[0062] *7t, m2<Dmmmm\z^^x. ^i<oia 

|j|2 0 3, tiftis— KB 2 11 Xtt«H7< iy^M2 1 2<Dtt 
Tt>cfcV\, 

[0 0 6 3] *2 0||J6»«|J:*5V>T, « 1 <0/< 

« y7^;«2 0 2 i:UTaM^ rtl^<t 
TLX, TaNg, TiJgXIiTiNR^Srfflv^tJ: 

[0 0 6 4] fB2<oSM6»|Rl3:*5V^r, * 1 ^ffi 

11201, m2<D&mm2 0 5. X«M3 0^jK2 

0 7 ^ its s i o 2 Minm. xtec&^t*ffimm 

<D{&\,^CVDflM^&mi<^Xt>&\,\ 
[0 0 6 5] 9S 2 <DMMJ&fflz&^X s ¥7*— . 

yu2 o 8 kmmmm2 o 9 <t ^^^^^m^<t «^ 

5^7 7^-/^2 0 8 i:g2Slfflffi2 0 9 k ^S"J^ <b 



^§32002-075994 ^m»mnRxf^o>m^m 



13 

[0 0 6 6] |g2<D|l3te^liU::fc5V^ TaK^ 

b45Sl^<yr^^HB2 O 2 l *>EjR 

2 O 3©«««rfifcM-**:»te:* ^i^yr^;« 

2 O 2 OTfflli T a Jga^Offi(0^aKSrKltT t «t 

[0 0 6 7] £fc. ^2CD^5S^M^^^T, Ru0 2 

i 4Xfim2(7)iB^2 i 5<D&tft&i&m-rz>iztb\c^ m 

2<Ds<})T* */l-m2 1 0©T«CR u0 2 BtEAfl^ffe 

[0 0 6 8] (13 tt&KTBffi) **W*>ili 3 O 

EI 3 (a) ~ (d) Sr#HSL&a*bRm-5 0 

[0 0 6 9] *i\ »10*1IIS»IB<OH1 (a) fcS*-*- 
XS^[^C<E|3 (a) fc»-*-J:5fc, 0 
0 _L<7>f£ 1 <D%&mm 3 0 1 tl:«x.tfTafc^45^ 

mi^ga^3 o 3&mtb&& 0 *<d&* ^**SS3 0 

0(D±i:Il^v/y^yf«3 04, «2(D«tKJR3 
0 5, m2(Di/V ^^mtWkZ 0 6, 3 <7>|ft»« 

3 o 7^m^ti^Lfcm. Jgiov'y = >-fifkBl3 0 

4, SB2 0J6»IBI3 0 5Rrr»2<D">y 3^ft{b«3 0 
6 ^ 1 ©ES 3 0 3 ^It 5 0 0 n m(D 

T^/U3 0 8W«^l:, »3O»»83 0 7 
(C v tfT* — ;U3 0 8 ^LTf 1 Olgj»3 0 3 (Cigf 
5f ^|>3 3 0 0 n m0Eiffl« 3 0 9 ^Mt^)o ' <7) 

<t#. 8l^y7^;i/K3 0 2Xli»l^y3V 
1^13 0 4(1 »2 0jft|8JK3 0 5 3S:fi»2(D^y 3 
3 0 6 ^Zmm-f 5 i;^4 00 tSS^M 
3 («itf^5X-7CVDS«B KJ;tK ^lcoga^3 

0 3Sr«^i-SfflJST-^»10j»»lK3 0 

$i^y7^^/H3 0 2xiiSi^^y^^ 

[0 0 7 0] IE) 3 (b) {C^-TX o «*.tf^ 

^fetCj; 0^*ttX«3 0 0<7)_hfcS£J¥2 5 nmCO 

RuI^645S2^y7^^/HS3 l 0 

£ Q CtUCj; 9, fcTT*— /U3 0 8Rt*KI6J?J»3 0 9 

cO-^n^tL^jS^t/li®^^ 2 y 7> 3 1 

2<D'<V T * */H«3 1 0(D±\cmme 0 0 nm<E>E)» 

fflffli3 1 1 &mm-tz>o z<okz. ms (to t^-r 

1 1 t£ «fc 9 If T/ft — 3 0 8JU*&Mmffi 3 0 9 fcffiifc 

[0071] jfcte, 13 (c) \z.7jk-rx o \c > mz-iitit 
ffl<RJR3 1 1 ^^tLT^k&^iSTcSr^^iSLtT^VN, 
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BSftf7*-/U3 0 8 2fctfE*Ma»3 O 9 

tp 0 mmmmm3 i uc#LTi^k£n&9<t#K 
I2^yry^/ug3iot>8ft$^o Lri>u ft 

2 0>'*y 7^^/^3 1 0Sr*^-t"-5Ru^JtiafiidS 
7. 5/iQ- cmT^5^l:»LT, Ru«ttt'fe 
5Ru0 2 cOitS6tti3 5 m Q • cmX*$>Z><DX\ %2 
^yr^;H3 1 Ott»{kSix-Ct>»«tt«:*to* 

10 [0 0 7 2] &tc. {g|3 (d) l£7jH-<fc5M, #J;LfiC 
MPS^l^T, EigUflfll 3 0 9 O^ffllJCO^ 2 <D^^ y 

7^^;H3 i 0Rxt%mmmm3 1 e 

$ffllgfg3 1 1 d^45^7 3 1 25:1/^2013^3 1 
3$:Mt5 0 <9 , t'73 12^USl^ 

Em 3 o 3 t»2<oE*ft3 1 3 t&mmzti&o 

[0 0 7 3] *:<D'&, BI*li«llSLTV^ds, &Kfc:jGS 
CT, 121 3 (a) — (d) l^/Tfll ({fiU i3 

(a) (d^l-X^OVNTfifglCOv-y =*>-^{kJBl3 0 
4SriS8irsxS»l*) SrH0igi-r4:fc:J:0. bFtM<o 

[0 0 7 4] S*_hlcffcWL*:J; 5i-> » 3 K 
££<b, tT7*^3 0 8SU«ga»ffl«3 0 9^tlf 

ix«>ie»at«aBi2:. ruos^ r^k*ix-ct>*mtt 

Sr5feto4v^«j ^646*2©/<y7^^Ht3lO 
^atfct, l20/<y 7^;H3 1 0-bfcBIM!. 
^13 1 1 ?rtT^-^3 0 SXtfEjRffliftS 0 9(Df 

3 l 2&tf»2 0>E»3 l 3HMt5 0 ^(Dtctb, tr 

7^-/u 3 0 8 3a*Ei8iJEfli 309 oig®^^ 2 <£>^ y 

50 T^*/Hg|3 1 0£i#»L/ct£K. «;ifiBMktt#fflft 
*-C#2W<y *A«3 1 0O±fcEIMl*i«3 1 
lS:*St5fc#^fcs I2^y7^^/H3 10^ 

/<y7^^;HB3io^Kfti:fiBLt, 3S2 0V<yT 
**/l>m3 1 OSr&fcfcfcTT 3 1 2Xttl2 0Ei8 3 1 

[0 0 7 5] r^, ^3o^J®jf^tc^v^r, I2^y 

7^^«3 1 OOMd: LTRu^l/^d\ r*U- 
ttit, too rKik*ixTtW*ttSr**>&v^JRj , 
40 Wx.fi! r, XttRu^Klil r *-&tj-&&«*:fflV^ 

Ru0 2 , I r 0 2 n Ru^L<f^I r £^tr&&<£>^ 
jk». YBCOl?(7)jgg«g?ft^ XliLao.8Sro.2 
M11O3 *^k-&4»*S:flav^Tt <tV^o 

[0076] ^fc, ^3on^ffi^^^r, ^ioia 

[0 0 7 7] ^/c. S3 0»il;fc^t, mi<Ds< 
50 y 7 / ^/H»3 0 2 i LTT a B*fflV^* % m^tt 
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[0078] m3<ommmm^^x. mi^rn 

il3 0 1 , m2<Dt&mm3 0 5, Xlil30M3 

co{&v * c v &m v >r i \<\ 

[oo7 9] -ttc. m3<DmmMm\z&\,*x. tmmm 
13 i i *jtm-rz>tz£>\cxs<? * + y 7P-s^^ 

7t^ x dfUCftjcT, CVDfc tt^^m 

— ^>^g^ XliCVD + ig^^y^fe (C 

tu^c + y s<^5 *><oy 

[0 0 8 0] #3 0SI*»*fc:*5V*T. t'r*- 

^3 0 8 <tffiiHJB}g3 0 9 <b &ra»*l£*ttKU: J: !9 ffl«> 

r^-/u3 o 8 t$mmm3 o 9 £ srsu* z> t 

[0 0 8 1] ^3<7)||J6^|i^*5VNT, TaRj&> 

•b&Sfg 1 ^'yr> ^;UB3 O 2 1 ^ffiH 

3 o z<omfo*mfctz>fr#>\z.. n^y7^« 

3 O 2 OT«t T a KTOtt^MISrRItt t J: 

[0 0 8 2] »3 0HJfiJgffi^V^T, RuR^ 

b45S2©^!)7>^/H3 1 O&^dbtz^T 3 1 2 

[oo8 3] m4(ommmm) **w*>jfS4<o 
mmmm^gh^^m^mmRxf^<Dmm^m^^^x, 

04 (a) - (e) Wi5 (a) ~ (d) Sr#fiRL* 
[0 0 8 4] *i\ H4 (a) tC^fJ:9^, fliJxtf* 

O 1 CDJrl::]]!^ 1 0 nmORu»b^il(D/<!Jr 

SB 1 <Ds<»T* ^;Ug4 0 2<DJbidJ¥l 0 0 nm<Dm 
mfabteZ>ffi*>— K«4 0 3 5 „ 

[0 0 8 5] ¥Wfr*R4 0 0 &*s<v*mWfr 

KJS4 0 3W/<l/^^I^: ^CfiBLtil 

y r^^/u3^4 o 2\z®m&ftfr&>?>t, tiLBtiiUftffi 

Q^.\Z.£bt$tixmik-tZ>o L*>U 

4 0 2 S:»fiJt 5 R u OJtfiftA5 7 . 5^Q-cm 
"Cfo^OMStLT. Ru(D8ttT*fc5Ru0 2 (Dttfe 
&Lf^3 5 /X Q • c mt'*)60t, ^1 (Ds<\) T * ? 

4 o 2&mik£tixhmm&*£:t>/£\t\ 

[0 0 8 6] H4 (a) td^f J: 9 
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^ ^SM J: 9 g§*v— Kg 4 0 3 <D±{zmW- 5 0 0 n mO 

S4 00$:Cu S0 4 &tfH 2 S 0 4 

MMfi400^fii;/^j:9i: 

^ 1 ^114 0 1 f£=i V* * h* — yUXfitfT^— /U 

s<»T* ? /M^4 0 2&U^>- KB 4 0 3 ^Lt« 
^^rl4 0 4 KJ; 9Stf>iAfr 0 
70 [0 0 8 7] ^*Sfi4 00^^ y^rJSK^b 

fcafrtc:^ ^R4 0 4lc»LTjR«a («x.tfioo 

El 4 (b) (Ctf-TJ; ^>-KB4 0 3 ijB>y* 

®| 4 0 4 <b #-#ft LTfg 1 ^E/IRffl«K4 0 5 
£*i5 0 ft. y =^14 0 4^*rLTmJifi^«iSSr 
f?#5fW>9te, ¥9MM&K4 0 0Sraj&T-C2 BPflS 

[0 0 8 8] ^^)f, i4 (b) tc^-TJzpC SSitf) 
^ Elffflg4 0 5(7)±l:Ii«M^$:S9li 
(Olsi/X Y'<? — >4 0 6 ?rMt6o 
[0089] ftM, IlO Uv^ h^7->4 0 6 Sr-r 
t Lts »10E»UW4 0 5Si;*10/<y7 
^^;HR4 0 2l:»LtHftiyf y^Srff/iot, HI 

4 ( c ) m*ti5c, n^Ei4o i<o±\zmi 

(Ds<V 7^/H4 0 2^LTll(Diai4 0 7 SrJg 

[0 0 9 0] fcC El 4 (d) te*-*-J;5fc:, Sgioifi 
II 4 0 7 W±S:4tf* 1 tO»8R4 0 1 (^Jblc, is}) =2 

30 >mitm 4 0 8 AT*m 2 <D$&mm 409 *mikmm-f 

So ^tb{Cj:«9, »1 <Dffi^4 0 7 0±®&tMiJ®tei/ 
y 3^1ftR4 0 8^Lt$20M4 0 9JC± «9 

mfrtiZo »io/<y7^^nR4 0 2xii 

i^y =>Sfl:«4 0 8f4, $2(O«»l4 0 9^«ffi 
t5 £#tf>4 0 O^m^cOflft^iS («HJx.tf^7X-7CV 

D»«) v.* q % mi mm* 0 7 srw^rs^w^^ 

$l«7)iil4 0 lXli$2(Dftig4 0 9 ifOrtffl^ 

/H4 0 2Xli'>!) =^ffi<kK4 0 8fi. 

[0 0 9 1 ] 134 (e) ICTF-rJ: v/yay 

IM4 0 8&tfffi2<0feJUR4 0 9(C, ^ltOEi»4 
0 7^ifi-5^^^5 0 0 n 1110^X^-/1^4 1 0 

[0 0 9 2] El 5 ( a ) (C^J: 5 l-> ^Jx.(i^ 

^y^8fetc:j:f9. trr^-/u4 1 o &<£t?& 2 <D&mm 

4 0 9 0±(d^J5 2 5 nm(^RuI^f)*6S2^<!J 

T**/um4 i i£mmi-Z>* trr^— /u 

4 l ooj£ffi&tfeffi#£2<0'*y ^/HK4 111: 

so xvmfrtiZo 
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[0 0 9 3] ^<D*&^ tFHLtt*'* y ^ffii- J: 9^2 <Ds< 

y 7^ ^/H^4 1 1 <OJLK:R©6 0 0 nm^2(OSS 

M4i2^«i« 0 us (a) i^-r 

[0094] m^, ms (b) tc^-rj: Mx.i« 

(7)£^ffl^lS4 1 2fc#LTBMbXt*«^&»0igL?T 

14 1 2 ^afcKj^itT t*T*—/W4 1 OSrS^iAtfo 
»2 0Eliffl««4 1 2fc»UTIMfc*rfTafc5 4:# 

^»2^<y7^^/HB4 i i t»ftsns. ua>u 
«2<E>^y */uR4 i i fettjfc-rsRuojtJStta* 

u 0 2 <Oifcffi6tf;£3 5/iQ-c mt'i>^<DT\ g£2 

[0 0 9 5] Rfc, B 5 ( c ) \Z7jk-TX 5 Ui, Jg 2 OB 
iffl«4 l 2 0±KL]R2 0Elk»Am<rS9JR2«> 
Uv?* b^f—^4 1 3 SrJgj£Lfc«, S20L/i>7 h 
^-V4 13^^^Lt, I2 0ei^l4 1 
2&tf*2«)/^7^ ^^S4 1 1 fc»LT**3iy*- 
>^^oT, H5 (d) ^^i~J:5J-> Jg2cD@B$i 
ffi«4 4 2^t>45 tf 7 4 1 4&tf»2tf>Ei»4 1 5 
4^t5c ^itfcJ:!)* ^74 14^1X11^ 

§4 0 7 tm2<D&m4 i 5 fc^jK^nSo 

[0 0 9 6] ^CD^, HSW:*lSLTV^aS, 
CT, H4 (d) , (e) (a) - (d) 

i-XSSr»9igi-ci:^J:f9, Brffl<D#JIEiR«aSS:JE? 

[0 0 9 7] K±fcRStfcJ:5K:, *U <olM6J§?!Bfc: 
<t5t, JBi<©tt»«4 o lojhic:, RuotD ruMb 

**/uR4 0 2 £, KJB4 0 3 i:S:MRftit«[Ufc 

tSL y^MSfcfclJ; KM 4 0 3_LK«* 

HJi4 0 4 £r/&S£-£, ^O^, iV-Kl4 0 3tffl> 

•>«4 o 4 kfr-mti,tzm i t^ei&ffliflffiu o 5 ^ 

*fltxyfy^Srff4ot» 1 oEifiU 0 7 Sr^/Si" 
£o Z.<DlL1to* $l^tg4 0 1(011:11(0/^7 

^ ?sum4 o 2Rx^m^— KI4 0 3 zmfrmmi-tct 

Kg 4 0 3W*/<i/y^g^c^i:g@ 
Ltl l <0'< y T * */uR4 0 2 i:iffiW4i:t 

\*\ ^o-c, 8io/<yr^?/H4 o 2o»fbiasH 

LT, *l^<y 7>*/uR4 0 2fc*»fc*l 0>E«fc 

[0 0 9 8] »4<o|llftjgf6l;ij;ai:, t'T*- 

^4 1 0^^12^1^4 0 9(7)1^, RuO^iJ 
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✓<yr**/HR4 i isr«aifc8, f2^yr^# 

/Uf4 1 1 Jbldg5 2<OEig|/B^J^4 1 2S:trr*— /U4 
10*^l*6±5lu*«U *<D'&, m2<D&m 
mmm4 1 2 l:#LTx 7 ^y^fr4otlf7 4 1 4 
M^2(OE«4 1 5Sr*tftSo ^(Oittb, m2(Df& 
SR4 0 9_hlCff|2tf)^y 7> */l^4 1 1 £if«L*: 

gnc, «*ff»fttt»B«^-eff2^<yr^^/ui«4 

1 l<0±K»2tf>E*Ml«aR4 1 2«r»riS1-*4:$fc: 
fc, l2(D/<y7^/^4 1 ltflMbK-fcoTSMM: 
JO S:*5li^4v\ t£oT, S2^y7^/Hl4l 

1 <o®?fbtcjgs LT, » 2 <*v< y7^ */uR4 i 1 
Oblt^T 4 1 4Xtt*2*>E»4 1 5 0tt«*i*t6 

[0 0 9 9] (Si, ^4(OH5£jgfiitC^^T > fgl?V<y 
T* ^/Ul4 0 2Xlif20^y 7^ */HR4 1 1 COW 

^ttRuifflv^ citucf^-c. m<o riwbs 

0 2 , RutL<(iI r «r*tf*A<Z>»ft«, YBCO 

^comtemmkVo. 3m l a 0 . s s r 0. 2M n o 3 m<»vc 

[0 10 0] ^4tOHJE^iC*3V>T. «BV— K 

14 0 3, 7=^14 0 4 3ttt®2<OEj»ffl<HJR4 1 

[0 10 1] fife, ^4COHJS^|StC*5V>T, SfllOitfe 
i^4 0 1Xlii2(Oii:l4 0 9^Lt, SiO 
^ 2 R, S*R* XliC*-g"tfK«*<o(ftv^cvDR«S: 

[0 10 2] Sfc, *4tf>||jte»lfiK::te^T, jfS2<E>E 
i§!|/FlfflJg|4 1 2Sr^-f afc*^^/<jy^+y ^ cz— 

[0 10 3] ^fc. ^4(OHjffi^jg(C:*3V>T. RuR^ 
40 e>45JBl^y7^^/uR4 0 2Sr^«)^:JBl<7>Ej» 
4 0 7^»gtSriS:«-f-S^«>^, Sl^y7^^/HS 
4 0 2 0T«iJ{CRuR^<Ofih,^jgRS:Sftrt J: 

[0 10 4] ^/c, ^4(0^ffi?F^tc4o^r, RuR** 
E>4S*2^y7^ ^;uf4 l l Sr^^^ctfr 4 1 4 
Xit^2COga^4 1 5<0«tt4:(fi«-f SfctotC, m2(D 
s<})T* ft/I'm 4 1 1 (OTft'J(-R uI^(OlW^lB 

[0 10 5] 

5(? [^^(OSj*] *«BliJ;at, Dfl»Oigaa^/<y T> 
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